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 |ntroduction & Motivation
e Electron Identification in STAR

* Dielectron Production at Vsy,= 200 GeV

— p+p and Au+Au results
— elliptic flow of dielectrons

e Results from Beam Energy Scan Program

 STAR Dilepton Present & Future
* Summary



Dilepton Physics

Dileptons are excellent penetrating probes
— very low cross-section with QCD medium

— created throughout evolution of system

Chronological division: - 0 Dalitz-decays
* High Mass Range (HMR)
M., > 3 GeV/c?
— primordial emission, Drell-Yan
— J/W and Y suppression

* Intermediate Mass Range (IMR)
1.1<M,_.< 3 GeV/c?

Wy -

— QGP thermal radiation 3 :

. ; Drell-Yan 7

— heavy-flavor modification : ]

° LOW MaSS Ra nge (LM R) _ I;?:\flm Intermediat:a;fm High-Mas<SO?;gion _
M,.< 1.1 GeV/c? e T T R

— in-medium modification of vector mesons mass [GeV/c?]

— possible link to chiral symmetry restoration
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Dilepton Elliptic Flow

Elliptic flow is generated very early stage 010 [ Therendl Bitestons T
* dileptons can further probe this early stage 0.08 - W+M*§_.---"' E
. . . + ek ]
* possibly constrain QGP EoS 006 g T e :
S AR Au+Au@ 200 AGeV]
Combination of p; and M, can set observational windowson = ;4L b=7 fm =
specific stages of the expansion r
Chatterjee et al., Phys Rev. C 75 (2007) 054909 0.02 |- .
1074( E OOO-lllllllllllllllluuuu L1
5 Fom Thermal Dileptons 700 05 10 15 20 25 30
< 107 Au+Au@ 200 AGeV 3
T; 10-7 b=7 fm ] M (GeV)
e S Expect interesting structures in p;-integrated v,(M):
5ot L weocer 1 * high-mass dileptons
-1 Ll e
L S — hot early stage
o0e Thern‘qal Dile‘ptons | - ﬂOW iS Sti” Weak
0.020 721:1$Afun? 200 AGeV 1 ]
* low-mass dileptons
0.015 -
0.0t0f- Sme00s ] — flow strong, temperature low
oosE  # w@~___ 4 * modulations from the contributions of vector mesons
AN B T R B . . . .
BRI 2 s 40 — strong variations of relative weights on/off resonances

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 4



The STAR Detector

Large acceptance electron ID
 Time Projection Chamber
 Time-of-Flight detector

— 2009: 72% completed (p+p)
— 2010: fully commissioned

* Electromagnetic Calorimeter
Poster: K. Jung (125)

K-8% 170

by Maria & Alex Schmah

e TOF cut removes “slow” hadrons

—wm  Time Projection Chamber . _

S 0<p<2m, In|<l1 * improves electron purity
* Tracking central events ~¥92%

“ws o dE/dx PID min-bias events ~95%

Au +Au\[s, =200 GeV

. ; - .
Au + Au 200 GeV 1 - (MinBias)

1/8
N
— T
- ©
|

Time-of-Flight Detector
0<p<2m, n]<0.9

* Time resolution < 100ps

e Significantly improves PID

Il
4 5
Momentum(GeV/c)
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e*e” Invariant Mass & Background

10° —

dAN/AM [(GeV/icH Y]

Counts

107

T 1
=—e— Unlike sign (N.,) pairs
— Like-sign (N1) pairs

----- Comb. mixed-event BG (B +.)

p+p @VNs = 200 GeV

10° —
10°
10* 3
10° —

102;-

E - Au + Au\[s= 200 GeV (MinBias)

F —— combinatorial background

STAR Preliminary

—— unLikeSign

| | | | | | |

0

0.5 1 1.5 2 25 3 3.5 4
M.. (GeV/c?)

Combine both methods:

carefully normalized using overlap in M,

p+p: LS<0.4 GeV/c? < ME

Au+Au: LS < 0.75 GeV/c? < MExLS

8/16/12 -- Frank Geurts

Background sources

— combinatorial background (non-physical)
— correlated background
e.g. double Dalitz decay, jet correlation.

Background methods

— mixed-event method: combinatorial only
* improve statistics

— like-sign method: combinatorial & correlated BG
* correct for acceptance differences

— pair cuts remove photon conversions

Other signals (meson decays)

Remove by comparing real data with simulations for hadron
contamination

— Hadron Simulation Cocktail

T T T T .
® PHp\[Sy =200 GeV =
® AutAu\G=200GeV (MinBias) ]
® AutAu \fs“ =200 GeV (Central)

T

~ 10°
N

10?

10

T T _TTTITT T LTI

, S/B@ M_.~ 0.5 GeV/c?:
_ » 1/10 for p+p
1 > 1/250 for Au+Au central

102

10°

QL T !IHIHI LLBLLALLL UL
o
)
[ )
t’.
«
B
o @
—-9
—o- o
-®
L J
oo
E J
L ]

=3
o,
N
-
w\
N
N
w,
W
w
o,

Quark Matter 2012 -- Washington D.C. 6



Production in p+p at 200 GeV

1 Phys. Rev. C 86, 024906 (2012) » Understand the p+p reference
o 10 - . -
(2,: - M yee —m= ¥ — yee &y — ee 7
< _—n— % s — 0 | . . . . .
. e \’fffffg e & ree. ] Cocktail simulation consistent with data
< HHHH Jhp —ee ----- € — ee (PYTHIA) _ L. Ruan (STAR), Nucl. Phys. A855 (2011) 269
~ mimeme bb — ee (PYTHIA) 7
S 10 @v\Js =200 GeV — . . :
=0 PP N Charm contribution dominates IMR
- p;>0.2 GeV/e, nfi<l . -
> —scaled with STAR charm cross-section
© Adams et al (STAR), Phys. Rev. Lett. 94 (2005) 062301
107
v Uncertainties:
S 21 4$7 AL 7| ¢ vertical bars: statistical
< L% Ly * boxes: systematic
< e ] +
= 0 - o . | l | ‘,H‘l * grey band: cocktail simulation systematic
A Yo 1 2 3 * not shown: 11% normalization
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Production in Au+Au at 200 GeV

N . e Low Mass:
(%;, o Au +Au {5, = 200 GeV g3t :_r:%“m‘”a” 0-10% (Central) ; > enhancement
&~ Ff ; ; 82 & i)
© o 10-40%x0.05 o 40-80%x0.02 § 1kt _¢,_¢_.§_§.—+—+ +Q+_+__+_ when compared to
Eg o MinBias x0.0002 o Central x1 % OF : COthall (W/O p meson)
© 3t -40% 1. .
> - ) -?Hh 10-40% [little centrality dependence
° T
0 =
3ri3) 40-80%
2 a4 .
ir °$¢++ +++++++@++ + Intermediate Mass:
. o S cocktail “overshoots”
ety _?-T- 1@ 060% (Mrf'as) | datain central collisions
8[ STAR Preliminary \ ; ) + 1 . .
10 (a). s nton ey s K_p\ (: ?ﬂ+—+r+-++++ ﬂé.‘{" A but, consistent within errors
‘91....I....I ........ I....I....I....I....I—J [ 1 1 1 ! 1 | 1 |-
s T s 2 25 3 35 4 0 05 1 15 2 25 3 35 4 o
M, (GeV/c?) M, (GeV/c?) modification of charm?
difficult to disentangle (modified) charm
from thermal QGP contributions
» future detector upgrades required
B. Huang (3C, 268) Poster: Y. Guo (153) H. Huang (6C - 142)
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Compare to Rapp, Wambach, v. Hees.- #§

> | | —
3 10? STAR Preliminary  Au+Au 200 GeV Central ; * STAR Central 200 GeV AU+AU
z [ P02 Gevie. <t 1 * hadronic cocktail (STAR)
o = — Total E
% - ... ------- Cocktail Sum ]
2 10_1_ . !q """"""""" HG Medium |
© E e - OGP Radiation 3 .
i ".\ /i(” . Ralf Rapp (priv. comm.)
B e &Y }\ | R. Rapp, Phys.Rev. C 63 (2001) 054907
E e N -.\",'\_._' A E
- o ++ R. Rapp & J. Wambach, EPJ A 6 (1999) 415
10 .3  Complete evolution (QGP+HG)
= F | ] | —
X 15 — .
8 cocktail + HG + QGP:
S | e P 2
S L » Agreement w/in uncertainties
0 0.2 0.4 0.6 0.8 1 1.2
" Mass(e'e) (GeV/c?)
Q AN
] [ ] .
T | R . » hadronic phase: p “melts” when extrapolated
_ 8 Phaerr p(770) .
SX | P08, : close to phase transition boundary
< 8 °r ] . .
Sg 2 ] * total baryon density plays the essential role
2 QD Qa4 T=180MeV .
ET E | g=03Gev | I » top-down extrapolated QGP rate closel
C .= 5 /
> 2r ] . . . .
i & T coincides with bottom-up extrapolated hadronic
o 8204 06 08 1 12
8 M [GeV] rates

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 9



Compare to Theory: PHSD Model

O. Linnyk et al., Phys. Rev. C 85 024910 (2012)
H. Xu et al., Phys. Rev. C 85 024906 (2012)

dN/dMdy [1/(GeV/c2)]

dN/dMdy [1/(GeV/cH]

1ot | LAutAu, 5”200 GeV, 0-80% centrality
@ STAR preliminary i
1 ——PHSD =
10 ..... - = == p===-J/¥ \I_u'sg
mT oo L Wi
107 - --D,D——q+q->ee 10
10° 3 =
: 1z
4 i ] E
10" | : =
LA E
10° [0 F ;%
of ¢
10‘6 ‘ ! R T g
00 05 1.0 15 20 25 30 35
M [GeV/cT]
101 12 .
Au+tAu, s =200 GeV, 0-10% centrality
10° ¥ STAR preliminary
——PHSD 3
P = - 'TI-’-’P”””J/\Ps\P'E
10 - --D,D—e—q+ q-—>ee 3
107 [}
10° [
107 LS
e
10° L .
00 05 10 15 20 ,25 30 35
M [GeV/c ]

dN/dMdy [1/(GeV/c2)]
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Parton-Hadron String-Dynamics

Pl AutAu, s°=200 GeV, 0-80% centrality

@ STAR preliminary 9
= PHSD sum of all channels]

.n:o_ -— -n—.—.m-..-.A:
_’_’P_"_'¢_""'Tl'_><_al'§

- =D, D—e—q+ q—> e'¢ ]

| ’\_/' \
S A

0.4 0.6 0.8 1.0

M [GeV/c’]

1. Collisional broadening
of vector mesons
2. Radiation from QGP

Minimum bias collisions
(0-80%):

1:.2 » Generally good

agreement

Au+Au, s"’=200 GeV, 0-10% centrality

@ STAR preliminary

===PHSD sum of all channels |

mT T MT e A

_._.p_.._.¢_._._.nv_x_al

- --D,D—e—q+ q—> e¢ 3

Central collisions
(0-10%):
» PHSD roughly in line

0.4 ‘ 06
M [GeV/cT]

Quark Matter 2012 -- Washington D.C.

with LMR region

1.2
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Elliptic Flow in Au+Au at 200 GeV

First measurements from STAR * 700M min-bias events
— combined 2010/2011
I |
200GeV Aut+Au Minimum bias(0-80%) * Background:
0.2~ — Simulation: sum(n’, 1, ®, §) — — Like-Sign M_<0.7 GeV/c?
XL Data — Mixed-Event M_>0.7 GeV/c?
] . 1 ¢ Event-Plane method: TPC
~ * Cocktail contributions:
R by )

i b voé‘eé' Coomlee 0Tee Mo>Tee
'I' I\; - Z; g 107 " —Yee O —>ee ¢ —ee  —Cocktail Sum
0 B ﬁl o o lm|I|\|mmlellW"I'“I._’_uWm{.,,.1..,«‘.'" W'“l“l"'"[“‘”"t“”'wm
| STAR Preliminary > E | “H\'"H” ‘""\J‘uh I

0 0.5 1 [ .Ill '
M.,.(GeV/c?) |

N E N 1, STARPrelimingry

0% "2 04 06 08 1 1.2
M,.(GeV/c?)

» dielectron v,(M_,): data and simulations consistent

— work in progress to include IMR v, Poster: X. Cui (322)

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 11



Dielectron v, p; Dependence

Poster: X. Cui (322)

Au+Au Vsyy= 200GeV 0-80% centrality Comparison with measured v,(p-)
03 - N I N I N I 3 U T T I I
| 0 STAR 4 | oal--simuated v, n0,00 4 T (STAR) and 1® (PHENIX)
0
# PHENIX z | - - M, < 0.14 GeV/c?
0.2 —
o9 Q‘é'@:’ ‘%’ 7Ili > i _7%____7157-—---'\”;]’;‘_ PHENIX, PRC 80 (2009) 054907
of ¥ ’E, - ]
7 M,<0.14 GeV/c? % 0.14<M, <03 GeV/c? ¢ —>K*K" (STAR)
%~ o T 5 & 25 0.98 < M,, < 1.06 GeV/c?
pT(GeV/c) pT(GeV/c)

T T T T T I ! 1 1 T T ] 06 T T T T T T
[ ] O STARYv,: ¢->K*+K y
04F  0.5<M,.<0.7 GeV/c? 1 04 0.76<M,<08 GeV/c> . | 04 .

o | - - % - - 0.98<M,,.<1.06 GeV/c?
San | 1 o2 A Foer et e - 9 r -
o’lr“% Q T F { g T
. . . ST1|§R Preliminarr i . . STIAR Preliminarly 7 -02 | . ) STAR Pr.eliminary A
0.5 5 2 2.5 0.5 1 1.5 2 2.5 1 2 3
pT(GeV/c) pT(GeV/c) pT(GeV/c)

> V,(p;) consistent with simulations & measurements

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 12



0.

Centrality dependence v,(p;) O PHENIX 2 IR
M__<0.14 GeV/c? 02 ¥ STARY, : 230 0 11
— consistent with simulations > j%ﬁs ¥ "971,;. §
. . 4 x KW TTV=aa, _
— consistent with measurements  °*'f @g%‘?% .<} D %_ &
o _7?# 1 M,<0.14GeV/c? i
r s060% ;| 2060% | S
7% SPPHENIX rt*+m % |
0.2 _
Can we distinguish between HG » | 7 d _
and QGP v, contributions? 0113 ) .
0.10 - Hadrons & LI‘}Ilér:Irllalllilielpkélisl """ - simulated v, of e*e” pair from n° Dalitz ecay | STAR Preliminary
008 .o e
: o b () ] py(@eV/c) pT(GeV/c)
. 006f+ & A 200 AGor] Recall: need uncertainties to be <4%
S [ u+Au eV] . .
X oek b7 fm _— (compared with model differences) ... no, not yet.
0.02 — — . . .
: » Require ~2x more Au+Au min-bias data
0,00 s bl Lo Tmmrtom ] and e-p measurements at higher M_, to
M @Gey) disentangle charm contributions
8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 13
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Dielectron Production at lower Vs,

Observed Low-Mass enhancement at top RHIC energy

— in-medium modification effects?

— indication of chiral symmetry restoration?

Explore Low Mass Range down to SPS energies

— possible enhancement, consistent model description?

3 T T T T T T
10°F .. Cocktail w/o p e 200 GeV x 200
- 102 Sys. Uncertainty e 62GeV x20
N: 1 o 39GeV x1
=< 10 e 19.6 GeV x 0.05
S osimes,d §
S 10 R e STAR Preliminary
e -1 \‘9\0 e é .‘!‘"‘" . ﬁ
® 10 R \. 9 %1 LA \ 3
77 N W ? d "‘”«!w.,,gw {' e 3
E 2 T had™ %d.g'.."“,w"' ’\ 1\\”‘ T
T 10 o - ?“'“u%,__ 3 8.
3o ., .3 28 o IR g ;t ]
co 10 9 L TS R D A 3
z ", : s o\ 1 3
c0 10 R T3 i Wi
Y 5 \ ¥
= 10 \f [ T
1 0-6 ] 1 1 1 Y 1 1

0.5 1 1.5 2

2.5

3 3.5

dielectron invariant mass, Mg (GeV/c?)

Beam Energy Scan Dielectrons:
2010-2011

Au+Au at 62.4, 39, and 19.6 GeV

STAR data samples:
55M, 99M, and 34M min-bias events

Posters: P. Huck (113), B. Huang (269)
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Comparison to SPS measurements

dN/dM,, (GeV/c?)?!

Data/Cocktail

T T T T T T T
—@— STAR AutAu @ 19.6 GeV Y — ee
1| S yee 0 —see & 0 > e STAR Au+Au at 19.6 GeV/c
o A O e ko mee 1 - min-bias (0 - 80%)
) " == 1N — Yee sum
107 '%m —m CERES Pb+Au @ 17.2 GeV  -.-... CERES Cocktail _E' - pT>O.ZGeV/c, |f] |<1r |yee | <1
107 g2 E Cocktail:
0o L = ] — mOyield: STAR rt*
i — other mesons: NA49-based, scaled
o o with SPS meson/m® ratio
10 F < Coraal +> = L ﬁ CERES Pb+Au at 17.2 GeV/c

—I—_*_
T ﬂ_'iir - CERES, Eur.Phys.J. C 41 (2005) 475
g - g — semi-central (0-28%)
STAR Preliminagy R

0 05 T — p>0.2GeV/c, 2.1<n<2.65,
M, (GeV/c?) 0,.>35mrad

» STAR enhancement comparable to CERES

Posters: B. Huang (269 ) )
g (269) .. and with better mass resolution

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 15



1 F - - -

_ 1 Vsyy=19.6 GeV ¢ Vs = 62.4 GeV Vsyy =200 GeV
NQ 100 4 sys. uncertainty [ :l
> 03 - W cocktail 1t
8 STAR Preliminary s | — in-medium p
- -1 L i —— cocktail + p i

o) 10 3 @ data ]

o '
% '.
~ 2 | L
8o 10 g
© O
Z
by 3
% 'g 10° ¢ 3 3 E
<

10-4 1 1 1 1 . 1 1 1 1 1 1 1

6 08 1 0 02 04 O
dielectron invariant mass, M, (GeV/c?)

0O 02 04 O

6 08 1 0 02 04 O

6 08 1

»Robust theoretical description top RHIC down to SPS energies

— calculations by Ralf Rapp (priv. comm.)
— black curve: cocktail + in-medium p
» Measurements consistent with in-medium p broadening
— expected to depend on total baryon density
— tool to look for chiral symmetry restoration

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C.

M 00-05%
[ Au+Au O 05-10%
0.4 STAR ® 10-20%
» Preliminary L 20-30%
— 30-40%
0.3 /\ 40-50%
+ | L 7.7 GeV ® 50-60%
§, 0.2 22 60-70%
= 0. b 70-80%
2 58 11.5 Gev e
& 62.4 GeV
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STAR Dileptons: Present & Future

* 2009 — 2011
— TPC+ TOF + EMC

e dielectron continuum

* dielectron spectra, and v, (p;)

— vector meson in-medium
modifications

— LMR enhancement
— modification in IMR?

e 2012-2013

— TPC + TOF + EMC + MTD (partial)

* e-u measurements

— IMR: Improve our understanding of

thermal QGP radiation

— LMR: vector meson in-medium

modifications

8/16/12 -- Frank Geurts
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e 2014 and beyond
— TPC + TOF + EMC + MTD + HFT

e dimuon continuum
* e-pspectraandyv,
— LMR: vector meson in-medium
modifications

— [IMR: measure thermal QGP
radiation

» More on HMR physics:

Wei Xi — Heavy Flavor Results from
STAR (Plenary IIB)

» More on MTD and HFT:

Huan Huang — STAR Upgrade Plan for
the Coming Decade (Parallel 6C)

Poster: C. Yang (331)

Washington D.C. 17



Summary

* STAR detector very well suited for dilepton physics

— recent TOF upgrade allows for large acceptance electron ID

* Dielectron in p+p and Au+Au at Vs,,=200 GeV: centrality and p; differentials
— observe low mass enhancement
* Dielectron elliptic flow measurements in Au+Au at Vs,,=200 GeV
— Vv,(M_,,p;) results consistent with other measurements & cocktail simulations
— need ~2x increase in statistics to distinguish HG and QGP contributions
* Dielectron measurements in Au+Au at Vs,,= 19.6 — 62.4 GeV
— low mass enhancement down to SPS energies, with comparable magnitude
— consistent with in-medium p broadening
— robust and consistent description for Vs,= 19.6, 62.4, and 200 GeV

* Future STAR upgrades enable further exploration of the dilepton continuum
— upcoming MTD upgrade allows for large acceptance p ID

— QGP thermal radiation measurements

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 18



STAR Dilepton Presentations at QM’12

e B.Huang - parallel session 3C (268)

Di-electron differential cross section in Au+Au collisions at different beam energies at STAR

e X. Cui — poster 322

Centrality, mass and transverse momentum dependence of di-electron elliptic flow in Vs, = 200 GeV Au+Au collisions at STAR
* K.Jung — poster 125

A Study of High-pT/High-mass Dielectron Production through Trigger Combination in 200 GeV Au+Au Collisions at STAR
e B.Huang —poster 269

Low mass di-electron production in Au+Au collisions at Vs, = 19.6 GeV at STAR
 P.Huck — poster 113

Dielectron Production in Au+Au-Collisions Vsy,= 39 & 62.4 GeV at STAR

e M.Wada -—poster110
w(782) and ¢ (1020) mesons from di-leptonic decay channels at the STAR experiment

* Y.Guo — poster 153
Centrality and pT dependence study of Dielectron Production Vsy, = 200 GeV Au+Au collisions at STAR

e H.Huang - parallel session 6C (142)
STAR Upgrade Plan for the Coming Decade

* C.Yang — poster 331

Performance of the Muon Telescope Detector in STAR at RHIC

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 19



8/16/12 -- Frank Geurts

BACKUP

Quark Matter 2012 -- Washington D.C.

20



e
o
£

-
o
N

T

d°N/2np dp. dy (GeV/c)?
>

ey

-
<

)

d’N/2mp, dp dy (GeV/e)?
2 S, 2

- =
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AUrAULD.6 GeV
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_— —
— STAR Preliminary @ .
on

A K12
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] ]
A Kpppnix/2
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/20
i £ /1000
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2
=10

Au+Au 39 & 62GeV

— | )
STAR Preliminary .
e L o8- 4 o)
g i o | 2
L | 3
re” == =
K _.--E“""D'""" | ’;>
10K e” | = :
Fr ; | [-
i T : 2
f- ;p.—i}r"‘ : | -cl-
i ] ) = | |
{ P = §10
1 ? & A omn x3] 75 \\-/ -
E v o | ; |
:A;'A‘ A0 : %1 0_2 i
AA p | -
: ‘ | | |
0 50 100 150 S 10<3 |
Vsnn (GeV)

* Extrapolated from AMPT calculations.
¢ Scaled to measurements at 200GeV

* Hadrons: flat |y|<1.0, and flat full
azimuthal input distribution
— p; distribution from Tsallis blast-wave fit to

measured particle spectra
* Heavy flavor sources:

— STAR measurements, and PYTHIA simulation

N,,, scaled in Au-Au
— atlow energy: FONLL

Quark Matter 2012 -- Washington D.C.
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e
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T

10—4 L1

* TBW fit from NA49 data
* ntyield from STAR

O (1b)

Pamir/Muon

—— T T —
STAR Preliminary D” + D* in p+p
STAR Preliminary D' in Au+Au 0-80%
STAR D' + e in d+Au

-- FONLL

NLO pQCD
PYTHIA

102 10° 10
Collision Energy Vs (GeV)

STAR ]
Preliminary |




Dielectron M_, for 39 and 62GeV

N ' '
% 10 £ \Sy = 39 GeV p 02 mi<o9 Iy <t Efficiency (l-J\OrreCted 10§ \S\ = 62 GeV pso2 mr<0e 1y <1 Efficiency Corrected
B STAR Preliminary STAR Preliminar
A.[0] = 2.6726€-02 + 1.66-05 na - - - Y
Q) <{0] . i - FG Spectrum V> e*ey Al0] 02'6736'3 02+ 1.5¢-05 —e— FG Spectrum — ete’y
< 7° Norm. = 1.245753 . P NOrlg, 1.403647 . -
NO 11 - SE geometric mean —e'ey 1 - SE geometric mean — e*ey
< _ —e— SE arithmetic mean — ntlete —e— SE arithmetic mean o — nlete
8 '% —o— ME comb. bg +0— ete —o— ME comb. bg +®— e'e
= 101 [ syst. uncertainty —mne‘e 10 [ syst. uncertainty —ne'e’
oS +0—>e'e
G B y — e*e )
%10 c— e 10
Z cT contribution T contribution
© 103 - c=g.;2§ug( f_t) 3 - = = 5 =0.382ub
o+« o = 0.282ub (x2 fi - = 0.615ub (2 fit) °
€3 & = 0.081ub (FONLL) 10 § - o.150ﬁb (%OII\ILL)
<
~— -4 -4
10 107
-5 -
10 10°

el 6 1
0 05 1 15 > 25 3 35107, 05 1 15 2 25 3
dielectron invariant mass (GeV/c?) dielectron invariant mass (GeV/cz)

Poster: P. Huck (113)
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Systematic Uncertainties

p+p@200GeV Au+Au@200GeV

) BaCkground subtraction 0-27% E STAR Preliminary ........ vj),-mazméon

* hadron contamination 0-32% g | 0 b{,fzmn contaninaton

« efficiency ~10% 8 03 L Db edeutaion |
)

—

Photon rejection
‘ ' ' ' ‘ B Total Sum
— p+p @v\s = 200 GeV = = == BG subtraction — ’\ [\

= = Contamination 0.2 f\

Y
L] Efficiency V ::';: \
Overall B R : \
\:I Cocktail ] \_:' ~

Systematic uncertainties

M., (GeV/c?
Au+Au@19.6GeV
Tracking efficiency 7%
TOF matching 5%
Pair uncertainties (summed) 17%
cocktail uncertainties 12-20%
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Leptonic Decay of ¢ and w Mesons

Lifetimes comparable to fireball YT Simutation | YO simutation ||
. . . ) ) | =+ DataFit | oos. +DataFit  Swtstcal |
* hadronic decay daughters interact with hadronic medium  _10s- —PDG value 1 - PDG value a
- e . 2 STAR prelimi {2 STAR prelimi |
— sensitive to lifetime of that medium 3 0 prefiminany 1 3 008 | prelm Ay
. . . . ) | £ 0.02- I G
* leptonic decay daughters do not interact with QCD medium £ R | £ 1 4 ,
1.015+ . I "
— look for medium modifications to resonance mass & width _ - | 1
Statistical error only !
— sensitive to chiral phase transition Wy o5 1 15 2 25 % o5 1 _ 15 2 25
p, [GeVic] p, [GeVic]

— small branching ratio

g 10 ] 1% T a streaeassn ] > No evidence of ¢ mass shift or
% STAR AutAu (Cent.=0-80%) | > _ | ... TBW fit to light hadrons i i
g *— Rund ¢—K'K" (stat. err) | @ 10° L X STApr+pg ] Wldth broadenlng
0 *- Run10 g—e'e = O PHENIX 0 p+p — beyond known detector effects
g 1 [ Errors are stat. + sys. ':‘;. B @ TBW fit to high pT ]
> | 1% [ e
o . & 1) - e
o S L 1 » ¢ yieldin dilepton decay channel
o A e, : consistent with hadronic channel
107 R 1
§ - 10—2 | ®."®, *n,_'...’ ]
o ¥o.. 1 w p; shapes agree with light hadrons
- @, . .
, STAR preliminary -.._ 1 w mass and width are under study
10% | 10°F s
L | | ) | | e |
0 1 2 0 1 2
p, [GeV/c] p, (GeV/e)

Poster: M. Wada (110)
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PHENIX & STAR Enhancement Factor-

w L e L R AL B
> 1ol L 2 10"k min. bias Au+Au at\[s, = 200 GeV 5 g
0] -, STAR Preliminary  Au+Au 200 GeV MinBias J 5 v DATA v T > ee (PYTHIA) RRapp & HvanHees J
NE/ B p$>0.2 GeV/e, [n°|<1 1 § P> 0.2 GeV/c " ©E - ee (random correlation) —cocktail . W
= - | 210'25 _—-sumw;pvacuum. = D
o) S E x = sum w/ p broadening 3 z
= B . E : --sum/ p dropping) . g}
R B Cocktail Sum i  t —partonic yield (PY) o
=z _ NE _ =
© 107E 3 Z10°E E _
- - % - S —
- ’ o T/ ]
3 3 %310“‘ = =
= .++_._+'.Q f = £ e 3
i T . S y
103 ,_/«—’Z ”’rﬁ_ri\-!\_’_t | — S s
8 P, N ! P S 10°E £
_ | | \“"-.1‘2 | “"-; | e T I R
gt | | l | | | ] mee (GeVic?)
] L - =
[ n i
% 1 _’-.-_._ ............................... f+-+ﬁ+ boco
s | =
e T Enhancement factor in 0.15<M_<0.75 Gev/c?
Mass(e'e’) (GeV/c?)
Minbias (value + stat & sys) Central (value £ stat & sys)
STAR 1.53 £ 0.07 £ 0.41 (W/o p) 1.72 £ 0.10 £ 0.50 (w/o p)
1.40 £ 0.06 = 0.38 (W/ p) 1.54 £ 0.09 = 0.45 (W/ p)
PHENIX 4.7+04+1.5 7.6+0.5+1.3
Difference 200 4.2 ¢

8/16/12 -- Frank Geurts Quark Matter 2012 -- Washington D.C. 25



Dielectron Enhancement vs. Vs,

Systematic measurements of

5 | O PHENIX Au+Au 1 enhancement factor vs. VSN
e A CERES Pb+Au I'II] 2 -
£ .| O@OSTAR Au+Au » STAR data shows no evident
CU -
ol beam-energy dependence
- (0.3,0.75)
£33l S | > 150-750 MeV/c?range
% [ S + é * Z — low energy: comparable with CERES
c 27 +% — high energy: discrepancy with PHENIX
L [ @ @ ©
o @
% 1 e TR i
: (0.15,0.75) o
i STAR Preliminary
0 [ I ] 1 1 ] I ] ]
10 20 30 50 100 200 300
Vs (GeV)

» 200 < M_, < 600 MeV/c? range
STAR: 1.9+0.6+0.4
CERES: 2.73 £0.25 £ 0.65 + 0.82 [decays]

B. Huang (3C, 268) Poster: P. Huck (113)
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dN/dM

1

iy

LI LI | L [ L | L | L | L | L 3 m
® PHENIXAutAuMB ----¢—ee& (¢ —mnee J o)
10" — PHENIX cocktail ~ ---- P —ee é ° Reproduce the 2
- PHENIX ¢t o' yee = . G ~
2] moye dyoe cocktail within PHENIX 2
: - M- yee ---- (€ — ee (PYTHIA) 3 =
I R e T 5 acceptance by our
\ STAR preliminary E method
1077 -
10 B .
108 4+ The momentum
075 o W P resolutions are still
ST BRI S AN
'8 _I’I!l’l [ :N’:llf | | L1 L: I"‘I :."l:i’:’h“i\fﬂlﬁ\‘fjt}'4l;§1:'1'|‘":‘{\.ﬂu '|‘\ |"'I{: e 01 /‘1 e
10707703 f 1 1.5 2 2.5 3 3.5 4 from STAR.

M., (GeVic?)

Scaled by all the yields from PHENIX paper[1], STAR reproduces the PHENIX cocktail.
[1]. Phys. Rev. C 81, 034911 (2010).
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Outer Field Cage
& Support Tube ——><
-
//
/

Support—Wheel —

8/16/12 -- Frank Geurts

Au + Au\[s,, =200 GeV (MinBias)
—— unLikeSign

—— unLikeSign (mix)
—— LikeSign
LikeSign (mix)

STAR with PHENIX ¢ Acceptance

[ 0.0-5.0 (GeV/c)

0 1 2 3 4
M, (GeV/c?)

0
Quark Matter 2012 -- Washington D.C.

dN/dM (c%/GeV)

10°| i

Data/Cocktail

STAR

12 sectors east and west barrel
2m coverage, |n|<1

PHENIX

20 sectors east and west arm
Tt coverage, |n|<0.35

STAR Preliminary Au+Au 200 GeV MinBias _|

® PHENIX data p2>0.2 GeV/c, °|<0.35,ly, |<0.5 i

® STAR with PHENIX acc o nno o
J/y, ', bb, DY

T PYTHIA 0.96mb

—— Cocktail Sum

¢10¢ =2q04d pJeH

Mass(e'e) (GeV/c?)



